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 NITROGEN COMPOUNDS
Fig. 3 shows a '{Griesheim" condensing system, much used in Germany. Here the nitric
acid, distilling out of retort A, passes first, into B and then into an earthenware condensing coil E,
standing in cold water. The vapours then pass through the pipe F, through a series of earthenware
receivers, and then into the plate column condensing tower G.
First of all, at the lowest temperature the strongest acid distils over, contaminated, however, by
HC1, NOoCl, and similar chlorine-containing volatile compounds. Next, there distils over the main
quantity of strong acid, fairly pure, but contaminated with red nitrous fumes. To oxidise these
a stream of hot air is blown in at K.
In some forms of apparatus (<,'.£•., Oscar Guttmann's) the oxidation is automatically effected by
causing the gases coming from the still to pass into an enlargement in the pipe, where they produce
an injector action and suck in a quantity of air through perforations in the socket pipe, thus causing
oxidation of the nitrous to nitric acid.
The air not only purifies the condensed nitric acid from nitrous acid, but also frees it from
volatile chlorine compounds, such as NOoCl. By regulating the temperature of the water in which
the cooling coil k (Fig. 3) is immersed, the quality of the acid collecting in it can be also regulated
to some extent, and the acid can be withdrawn in successive fractions as it comes over into the
receiver c. In the tower g (Kig. 3) all the nitrous fumes finally escaping condensation are
absorbed by the down-streaming water, so as to form a dilute nitric acid of 1.35-1.36 sp. gr. The
water enters at h.
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fki. 3.—The Griesheim Nitric Acid Plant.
Other excellent condensing systems have been devised by Hurt, Thomson, and
others.
Valentiner's Vacuum Process.—In this process the outlet pipe from the
still passes into a small receiver, half filled with pumice stone, so that any acid
or solid coming over as spray or foam from the still is retained. The vapours then
pass on through two water-cooled stoneware coils arranged in series ; the vapour
is next passed through two separate series of receivers.
Here, by means of a three-way tap, .the condensed acid may, either at the
beginning or end of the distillation, be collected in a large receiver while the
concentrated 96 per cent. HNO3, coming over intermediately, may be collected
in the separate receivers. From these receivers the vapours pass into a reflux
condenser consisting of an earthenware coil immersed in water.
Next, the vapours pass through eight receivers, alternately empty and half-filled
with water. Finally come seven receivers, alternately empty and half-filled with
milk of lime, which removes the last traces of the nitrous gases. The last receiver
is connected with a vacuum pump,	' „
This system offers great advantages, since the decomposition of the strong acid is largely avoided
under the diminished temperature of distillation, resulting from the diminished air pressure over
the still. The time of distillation is also greatly reduced, thereby causing a great saving in fuel.
The process is gaining ground, since no leakage of injurious fumes and a larger and purer yield
of acid is claimed. The first cost, however, is heavy (see United States Patent, 920,224).

